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UNITED STATES PATENT OFFICE. i . 
RO'.BERT H. GODDARD, OF WORCESTER, MASSACHUSETTS. 
ROCKET APPARATUS. 
1,163,503. Specification of Letters Patent. Patented July 14, 1914. · 
Application filed May 15, 1914. Serial No. 838,707. 
To·all whom it may concern: 
Be it known that I, ROBEUT H. GoooARD, 
a citizen of the United States, residing at 
"\Vorcester, in the oounty of Worcester and 
5 State -ef Massachusetts, have invented a new 
and useful Rocket Apparatus, of which the 
following is a specification. 
This invention relates to a rocket appara-
tns and particular.ly to a rocket .apparatus 
10 adapted for carrying explosive signals, cam-
eras, recording instruments or other devices 
to unusually high .altitudes. 
In all rocket apparatus a combustion 
chamber must be :provided within which the 
15 propelling charge is ignited and consumed. 
As this charge is of an· explosive nature, 
the walls of the ehamber are necessarily 
thick 1and heavy and by their weight reduce 
. the ·efficiency and limit the range of the. ap-
20 parat.us. Furthermore, any increase in .the 
prope'lling charge in .a rocket of the ordi-
nary type results in an increase in the size. 
of the combustion chamber and a corre-
sponding ine:rease in the weight thereof. 
25 tit is one of the principal objects of my 
inn~ution to provide means by which a large 
amount of propelling material may be car-
ried and used in a rocket apparatus, while 
at the same time the weight of the apparatus 
30 is reduced r-.:1ther than increased. 
With this object in view the principal fea-
ture of my invention consists in the provi-
sion oif a rclati vely small combustion ·cham-
Ge-r monnte<l within a liQ;ht outer casing con- · 
35 taining a reserve snppiy of propelling ma-
terial and <levices for renewing the charge 
in l he com'bustion chamber as itis -consumed. 
In the ;preferr~d form of my invention the 
material is. supplied in the form of 8eparate 
40 cit rtri clges w bich are successively inserted in 
the combustion chamber, saicl chamber hav-
ing :a breech block which is automatically 
withdrawn periodically to permit the inser-
tion of a fresh cartridge. With this :ir-
45 u.n,gement the mass of the propelling ma-
tea·ial forms a much larger proportion of 
the t:otnl mass of the rocket apparatus and 
the eflieiency {}f the apparatm; is thereby 
hH"l!ely increased. "\Vhen the appan1.tu:; is 
50 p1·0Yi<led w·ith the tapered rearwar<lly-ex-
tending n<>zzle described and claimed in. my 
co-pending application, Serial No. 7n2,707, 
filed October 1, 191H, the efficiency \Jf the 3p-
paratus as a whole is still forther increased. 
55 A ro<'ket apparatus t.hus constructecl may he 
w•e<l as a primary rocket, supporting a sec-
ondnry rocket to be discharged when the ma-
terial in the primary rocket becomes ex-
hausted, as :fully described in my applica-
tion above referred to. The primary rocket 60 
may also be provided with one or more fir-
ing tubes for the discharge· of project}les of 
any desired character and may itself carry a 
charge of high explosive. 
A further feature of my invention con- 65 
sists in the provision of means for succes-
sively igniting and diS-Oharging these several 
devices in proper sequence, their discharge 
ordinarily occurring as the primary rocket 
re11ches the highest limit of its flight. 70 
Various other features of my ·Co-pending 
application, such as the means for produc-
ing rotation oif the rocket, and the means 
for preYentingrotation of the recording ap-
paratus .may be used in connection with the 75 
rocket apparatus herein described but form 
no part of my present invention. 
My invention forther consists in various 
devices, arrangements and combinations of 
parts which will be hereinafter described 80 
and more particularly pointed out in the 
appended claims. 
A preferred form of my invention, to--
gether with a modification thereof, is shown 
in the drawings, in which- 85 
Figure 1 is a longitudina'l elevation partly 
in section of my improved device; Fig. 2 
and 3 are transverse secticmal views, taken 
ul<ing the lirn~s 2-2 and 3-3 of Fig. 1; 
Fig. 4 is an elevation partly in section of 90 
the combustion chamber an<l certain parts 
movable therewith; Fig. 5 is a bottom plan 
view of the breech block; Fig. () is a longi-
tudinal sectional vimv4 of one of the cnr-
trirlges used i11 the preferred form of my 95 
device; Fig. 7 is a <letail view showing the 
mechanism for retaining certain of the car-
tridges within the rnaga;1,ine tube during the 
loading operation. Fig, 8 is a detail view 
of the mechanism for opening a full nu~ga- 100 
zinc tube when the tube in nse becomes' ex-
h~usted; Fig. ~) is a detail view of the means 
for firi1w the secondary rocket when the la:;t 
1n.agaziue tube is exha11stcd; Fig. 10 is a 
view <>f a .cap which may be used in place 106 
<1f the secornlary rocket; Fig. 11 is a partial 
f-mctiomtl view taken along the line 11-11 
in Fig. 1; Figs. 12 and 8 are detail views 
of the deYices for fir·ing- the charge in the 
comlrnstion c1iurnhcr; Fig. 14 is a11 elevativn, 110 
1rnrtially !woken away, of the cam which 
<'ontrols the b1·eech block; Fig. 15 is an 
'·, 
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enlarged detail of a portion of the cam bustion. chamber and a fr~sh cartridge is 
shown in Fig. 14; Fig. 16 is an enlarged de- inserted therein. The combustion chamber 
tail of the device for separating the breech 30 is not fixed within the casing 20 but is 
block from the combustion chamber as the mounted for longitudinal movement therein. 
·a . chanrber moves rearwardly in the casing; Referring now to Figs .. 2 and 4 it ·will be 70 
.Fig. 17 is a sectional elevation of the firirig seen that the lower end of the chamber 30 -
devices taken substantially along _the line is secured between a _pair of clamping bars 
17-17 of Fig. 12; Fig. 18 is an elevation _of __ :11 these bars being mtegral at their outer 
a part of the cam which controls the ejector, e~s with cam plates 42 and 43, whose edges 
10 and Fig. 19 is a longitudinal sectional view slide in grooves 44 ·(Fig. 2) in the casing 70 
showing a modified form of my invention. 20. Spilial springs 45 have their upper ends 
Referring to Fig. 1 my invention is shown secured to lugs 46 upon the cam plates 42 
as inclosed within a thin light casing 20 to and 43, and at their lower ends are secured 
which is. screwed a detachable head· 21. to lugs 47 upon the casing 20. As the car-
15 This head may contain one or more firing tridge 35 within the chamber 30 is ignited, 8-0 
tubes 22, each containi.ng a charge 23 and the reaction of the propelling charge forces 
a projectile 24 of any desired character. the combustion cnamber, together with the 
The head 21 nuiy also contain a charge of cams 42 and 43 and the breech block 32, 
high explosive indicated at 25 and may be upward into the casing 20 against the yield-
20 provided at its upper end with extensions ing resistance of the springs 45. A cnne<l s .. 
26 for supporting a second rocket 27. Thi~, cam plate 50 (Figs. 11 and 1±) is secured 
secondary rocket may be similar in ·an re- to the side of the casing 20, the cam 50 
spects to the prinmry rocket or may be of .having formed therein in any convenient 
any other desired character. Instead of the manner a cam groove 51. The breech block 
25 secondary rocket 27 the head 21 may be pro- 32 carries a laterally extending arm 52 (Fig. 90 
vided with the cap 28 shown in Fig. 10, 11) which may be prnvided with a roll 53 
which cap may carry recording apparatus,. upon its outer end located within the cani 
signaling devices, explosives, or any other groove 51. As the combustion chamber and 
similar devices. The means for sncces- breech block travel upward relatively to the 
30 sively firing the various devices carried by casing the roll fi3 :follows the straight ver- 96 
the head 21 will be hereinafter described. tical portion of the cam groom M shown to 
The casing 20 incloses at its lower end a the right in Fig. 14. The breech block is 
combustion chamber 301 (Figs. 1, 2 and 4) thereby prevented from turning and is 
whic;h ma.y be provided with the rearwardly- locked in the combustion chamber dmillg its 
35 extending tapered tube 31 through which entire upward travel relatively to the casing 100 
the products of comb11stion are discharged. and to the cam 50. It will be noted that the 
At its upper end the combustion chamber cam groove 51 has a short extension 5J at 
carries a breech block 32 which is normally its upper end within which the roll 53 will 
locked within the chamber by sectional he confined as the combustion ch am lier reaches 
40 scrnw-threads BH o:f the nsnal type. At its its extreme 11pward limit. A switeh-hlock 105 
lower end the breech. block carries an in- 55 (Figi'l. 14 and 15) is normally held by a 
wardly projecting flange :3-1: (Figs. 4 and 5) Rpring- !)() in the position shown in Fig. 15. 
which extends lml:f way around the breech As the roller fiB paRses npwnrd tlw switch 
block ancl provides means :for supporting a block is mowd to the position shown in 
45 cartrid!-!;e H!l (Figs. 4 and (i) in position be- dotted lirn-'s iu Fig. 15 bnt immedintP!y re- 110 
neath the breech block. The cartridge al) s11mes th~ position shown i.n foll lines. 
is providecl with a flanged projection HG Rimilar switeh blocks are used as indiC'ated 
which is adapted to co<iperate with the a_t different pln('<>S in the severnl earn plnfrs. 
flange 84. The propelling material in the As the chnrge in the rn111h11st.ion chamber lw-
50 cartridge 35 may be in the form ()f disks 37 eomes exha11sfod the reaction o:f the exp<'lll•<l 115 
having successivt>ly inC'l'<'nsing rates o:f com- gnst•s <lecrea~·ps nntil the <·linmh<•r itself is 
hnst.ion as folly descril>e<l in my co-pending event11ally :force<l renrwnrdl~r by the springs 
ap~licati.on. A snrnll tube .as extends lon~i- ~!l. On i~s rennvard m~1w11H'nt the roll M1 
tudmally through the enrtrnlge nnd cont.ams is conRtrnmetl by the smt.<·h block 55 to fol-
55 a rapidlyjmrni11g mate1·ia.l adapted to he low th<> inclirw<l portion fi7 of the cam plate 120 
ignited. by th<· firing o:f a prilllC'r an mo1111t- 50. The C'Ollll>llstinn <'han~lwr, beingclampe<l 
ed at the upper <•nd of the t11he :~8. By to th<.> cams 42 aml <rn, is preYl'nt<.>d from 
this means the primer ignites tlw lowest. disl~ tnrriing hut the hre<>ch block is pnrtially ro~ 
37 in the cartridge H5. and the cn111hnstfon tated relatiwl~· tlwreto by the portion :>i of, 
60 o:f the charge thereafter proc<•eds toward. the cam 50, tlw alnount of rotation being i~;; 
the upper end of. the cart rid.go. The car- sufficient to disengage the i-;erew. th rends :m: 
tridges H5 arc placed it1 01w or mom mngn- As the ~·oll !la l"Pnches the lowPr <'n<l of the in-
zine tubes 40 (Fig. 1) wit.bin the en.sing 20. dined cam groove.fi7 the arm !l2 ( F'i,gs. 11 an<l 
I will no\v (lescrihe the devices hy which Hi) engages a pin fiO mounted. upon tlw cni,;-
65 a used cartridge is removed from the coin- ing and proje<.'ting through a hole in a flringe uc 
Gl e~tepding inwarqly no.p:µaJ tq. t4ti cam \ stpi.~ght ye:rtic!Jl portions 7,8. .As the com" 
plate 50. Downw1J.rd mowmllnt of the 1 lm~tion chamber begin13 its r~1mv11-rd n1ove-l>ree.ch bl~ ii;; thns prevented, but 11-s the : IHJ;J:Q.t the projections return, iil.ong the· 
scctiopal thread~ hii ve been diseng!lg.ed, th.a grQo"'.es 78 µntil they encounter t~ie switch 
5 combustion ch.amber iind the c\tPl plates 42 ! b,}oc#:s 79 sim.i.l.ar in iill :respects to those pre- 7Q 
and 43 continue their downward ,µioyem.ent. · viol\sly d!lflcribed. '.fhe projections are 
'the chamber and breech plock are th.µs se:p- thereby. shifted. to the indi11ed poi:tioni> of 
arated arid the breech blqck . remg.ins m th.e earn grooves. The cam. plfl.tes 4i2 ;tnd 43 
qi~d po&].tioll until· the combµstio11 chain- i\l:e substantially· sj.r,nilar in character with. 
10 ber :l-pproaches its lower or norm~l posi-. the ex~ption that the cam. 43 provides a 7Q, 
tion. greatflr lateral throw and tllat the inclined 
The ca1.n plate 43 mqunteq on the chan:iber pnrtions 82 anq 83 thereof are nearer the 
ao is :r.rovided at its upper e:p.~{ with a~ an:1 lower end of the cam plate than - the por-
u:!. (I~~gs. 11 and 16) extendmg long1tud1- lions 80 nnd 81 of the plate 42. As the cam 
15 nally within the casing 20. At its upper end plates n).ove downwardly, the projection 73 3.0 
the yr1n G2 engages a bell crank G3 pivoted encounters the inclined groove 82 and the 
up6n th!:l casi11g, held ~n position by a coil ejector 70 is thus moved from the full line 
spring G3a and .effective to withdraw the pin positiQn in Fig. 3 to the dotted line positioµ; 
60 from engagement with the breech arm In, its passage from one position to the other 
20 52. The roll 53 thereupon follows the por- it mqves Uilder the suspended breech block S1J 
tions u4; and 65 of th.e cam groove in the and removes the exhausted cartridge shell, 
plate. {50 and the breech block is thus in- the shell being finally ejected through an · 
serted 1n1d loc~ed within the combustion opening 84 in the casing 20. .An inwardly 
cl:iiimber~ The engagement of the arm 62 -projecting lip 85 prevents the shell from fall-
25 with the bell crank 63 occurs before the mg backwardly into the casing. As the 90 
chamber 30 reaches its extreme lower po- ejector is returning to its normal position, 
sition so that the chamber and breech block the projection 7H upon the lol_tdi11g device 
may move downward together d4ring . the encounters the inclined portions 80 and 81 
travel of the roll 53 along the lower inclined of the cam groove in the plate 42 and is 
30 portion 65 of the cam plate 50 thus permit- thus swung fonvard to the dotted line po- 9{.i. 
ting the locking of the ·block within the sition shown in Fig. 3. The loading device 
chamber. "\Vhen the chamber rises after the has been previously supplied with a fresh 
next explosion the arm 62 is carried lwward cartridge which is th11s inserted bene~th the 
past· the crank 63 which is then moved to breech block and is held suspended by the 
35 operative position below the arm 62 by the flange 34 thereon. Perforations 8fi in the 1 JO 
spring {)3a. rear wall of the ejecting and loading de-
From the above description it will be seen vices preve11t the cartridges from being re-
that the combustion chamber continues its tained by suction within said devices. 
rearward travel during the time that the In order to prevent the cartridges from 
40 breech block is held in fixed raised prn;ition moving down in the magazine tube 40 while 105 
by the pin GO arnl this rearward travel of the loading device is inserting a cartridge 
the chamber is utilized to operate the eject- in the breech block, I provide the retaining 
iug and loading devices which renew the mechanism shown in Fig. 7. This mech-
charge of propelling material. anism comprises a latch 87 pivoted npon the 
45 ; Referring to Figs. 3 and 11, an ejector easing 20 and having a projection 88 at itF; 110 
70 is show11, supported upon a cnned arm upper end adapted to extend through a per-
71 pivotally mounted upon a bracket 72 s.e- £oration 8!) in the side of the magazine tuhe 
cured to' the casing 20. The arm il is so 40. The projection 88 is so located longi-
shaped that it partially encircles· the cam tudinally that it will engage the <"artridge 
50 plate 43 which is 1011gitudinally movable in ahoye the loading device beneath its flange l:i.5 
the combustion chamber. The arm 71 is 3() and will thus prevent the cartridge from 
provided vdth a projection 7B so disposed moving downward in the magazinr tnhc. As 
that it will follow the cam groove in the the loading device reti"1rns to its nonllal po-
onter face of the cam 43 (Fig. 18). .A snh- sit.ion it engages the lower en<l of a piv-
li5 stantially 'similar device 74 (Fig. 3) is piv- ott><l lever UO (Fig. 7) said levrr at its np- l'.:'J 
otally mounted at 75 upon the casing 20 and per 1md engaging the lower en(l of the hitch 
has a projection 7G cooperating with the 87 and acting to withdraw the latch from 
cam groove in the outer face of the <'.am the magazine tube. .A coil spring !ll moves 
plate 42 (Fig. 4). The noi·m:il position of the latch into operntiw position whenever 
60 the projections 73 and 76 is at the extreme the loading device is moYed for,rnnl 10 in· i:::: 
upper end of the cam grooves at th<> point sert a cartrid.'!e in tlw hrerch b]Of-k. 
marked 7i in Figs. 4 ~nd 18. As the cam The breech' blork in its upward travel is 
plates move upwardly with the combm;tion iruided by at nbnlnr member 92 (Figs. 1 and 
chamber the projectiom 7B and 7G movr 12) which J)l'ojects ilpwardlv fr0m the 
'.iS downward relatiwly to the cams along the · brrech block aud slides freely within a 1 : )· 
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sleeve !)3 which js monntcd upon a support 
!)4 scc11red at its opposite ei1ds to the casing 
20. A compression spring 95 is conbined 
within the sleeve D3 and exerts a downward 
5 pi·essnre upon the upper end 0£ the tubular 
member !)2. As the brooch block and com-
bustion chamber move upwardly the pres-
sm·e of the spring 95 increases and, con-
versely, as the breech block app:r,oaches its 
10 lower and normal position, the pressure 0£ 
the spring 95 decreases. As the spring 95 
constitutes the means for moving the roll 
53 downward along the portions 57, 64 and 
G5 0£ the fixed cam 50, it will be evident 
15 that the force available £or locking the 
breech block in the combustion chamber is 
mnch less than the force available for un-
lockfog the block. In order to equalize this 
force I provide a spring arm 96 (Fig. 11) 
20 mountell upon the arm 52 and having a 
roll !)7 upori its free end adapted to con-
tact with the flange Gl 0£ the cam plate 50. 
.As the arm 52 moves to the le£t. in de-
scending along the portion 57 0£ the cam 
25 plate 50 the tension of the spring arm 96 
will be increased, thus affording a reserve 
force which is available during the passage 
of the ro11 53 along the portion 65 of the 
cam grooYe to supplement the decreasing 
30 pressnre of the spring 95. 
As previously stated, the cartridge 35 con-
. tains a primer 3!) in its upper end and I 
will now describe the devices for exploding 
the primer and firing the charge within the 
35 comlrnstion chamber. For this purpose I 
utilize a firing pin 100 (Fig. 17) secured to 
a cylindrical block 101 which is movable 
longitudinally within the tubular member 
92. ,\_ coil spring 102 normally forces the 
40 b1oC'k 101 toward the lower end 0£ the mem-
ber 92. A shl<l JOB extending laterally from 
the ·block 101 projects throngh a longitudi-
nal slut 10--1: in the memlwr 92. "When this 
stud reaches the lower end 0£ the slot it 
45 n<"ts as a, stnp to pren•nt further downward 
movement of the block and firing pin. A 
latch plate 10;; (Figs. 12. 13 and 17) is fixed 
to the snpport !)4 ancl contains the substan-
tially trinngul:ir rc(·ess lOG shown in Fig. 
50 12. The sti1ll 1 Oi1 is norma11v at the lower 
end of the slot 10-1 an<1 as t11e breech block 
rises with the eornln1stion chamber the stud 
100 a 1so moYC'S upwardly until it enters the 
recess lOG through the opening lOi in the 
55 lower ctlge of the plate lOil. ,\s the breech 
hlock is fornec1 lw the c·o-adion of the roll 
;\~ nn(l the cam grooYC. 57. the stnd 10:1 is 
mowd to a position on-dying the projec-
tion 108 of the latch plafo 105. Tlw stud 
GO is lwk1 in this position as long as tlw breech 
hlo<"k is imlocke<1 ancl, as the breech block 
descc•rnls. tlw slot 10--1: iwrmits the tubular 
nwmhe!' to mon' dowffwnrrl pflst the stud, 
the spriIJg 102 (Fig. 17) being compressed 
65 by the block 101. As the breech block is 
returned to its original angular position and 
is locked within the combustion chamber, 
the stud 103 is moved off of the projection 
108. When thus released, it passes down- · 
wardly through the opening 107 and along 70 
the slot 104 until the firing pin engages 
and explodes the primer 29 in the top of the 
cartridge 35. The operations just described 
take place a£ter each automatic replenish-
ing o:f the charge in the combustion cham- 75 
her. · · 
The firing of the first charge in the com-
bustion chamber in starting the flight of the 
rocket requires a supplementary device com-
prising a spring plate 109 (Figs. 13 and 17) so 
secnred to the latch plate 105 and overlying 
the recess lOG. When the breech block is 
raised to insert the first cartridge the stud 
1013 passes upward into a recess 110 in the 
:::pring· plate 109. The plate 109 is then 85 
pu11ed inward by a rod 111 until the end 
o:f the rod projects through a hole in the 
casing. A lateral projection or hook at the 
end of the rod is adapted to engage the edge 
of the wall and hold the plate 109 in this 90 
position. The plate 109 in its normal or 
inoperafrrn position does not interfere with 
the automatic operations of the latch plate 
10'1 but when forced inward will engage and 
hold the stud 103 in its raised position. 95 
vVhen it is thereafter desired to discharge 
the rocket, the hook upon the rod is pushed 
downward until it is disengaged from, the 
casing after which the spring plate 109 re-
tnms to its normal or inoperative position 100 
and the stnd 103 is released and is free to 
morn downwardly as previously described. 
The operation of releasing the hook may be 
thus performed even a£ter the rocket has 
been set in rapid axial rotation by the means 105 
clescribecl in my above mentioned applica-
tion. The automatic reloading; 0£ the com-
lmstion chamber and the firing 0£ the fresh 
cartridges continues as described until the 
maga:r,ine tube in use becomes exhausted. 110 
"\Vhen this occurs, provision is made for 
throwing a second magazine tube into oper-
ative relation with the loading devices. 
This proYision comprises a sliding bolt 112 
(Figs. 1, 8 and 9) mounted to slide trans- 115 
Yersel~· near the lower encl of the magazine 
t nlJe 4-0. At its left hand encl, as seen in 
the tlrawings, the bolt 112 has a lug 113 
nrlapLed to project into a perforation near 
the lower end pf a sliding plate 114 which 120 
normally closes the opening between the 
first nncl second magazine tnbes. A spring 
lLi (Fig. 1) acts to moYe the plate 114 up-
wan11y wheneYer it is released by the with-
<lr:nrnl of the Ing 113. 125 
Each magazine tube is provided with a 
cartri(lgc follower llG which is forced 
llowmrnrclly against the cartridges by a coil 
spring 117 (Fig. 1). .As the last cartridge 
in: a particular tube is adrnnced to the load- J.30 
ing q~vice Jhe fqllower H6 engages a bev-
eled caw .sur.fi!l~ li18 (Figs. 8 and 9) upon 
the end of the bolt 112 and wi~hdraws the 
lug ll3 :frqqi. ·the per.foi;:ation in the plate 
.0 114. ·When thus released the plate moves 
· tipwardly unqer. the intlu{1nce of the spring 
l15 ,a:Q.d the caJ;tridges from the second 
u.!agazine tube µre thus permitted to pass to 
the loac1ing device. When the cartridges in 
10 the second tube are exh,austed- additional 
111agazi11e tµpes ,:may be similarly thrown 
into operq.tion although for the sake of 
clearness I have shown only two magazine 
tql;ias in tJw dr.awings. .lt should be under-
ll'i stpod,that t}leJatch n2·is so disposed at the 
siqe.qf the magazine tube 40 that it does nQt 
in~d'.ere with the downward movement of 
t}le ·• c.artr~dges. As the last magazine tube 
becomes exli,austed the devices for discharg-
20 ing the secondary rocket or explosive car-
ried in the head 21 are brought into opera-
tion. These devices comprise a rod 120 
(Figs. :1 and !) ) mountecl to slide trans-
yers.ely in bearings fixt>d to the casing 20. 
2::; This rod .is constantly forcecl to the right 
by a coil spring 121 (Fig. 1) and carries a 
projection 122 adapted to cont.act with a 
primer 123 .mounted in the lower end of a 
tube 124. The rod 120 carries a roll 12!i 
:rn aqqpted to. prqject through an opening 12G 
in . the wall of ·the magazine tu be and to 
contact with the. cartridges in the tube. As 
tl;i.e last cartridge is ejected the spring 121 
forces the rofi to the right thus causing the 
3.5 }Jig;l22, to. .explode t4e. primer 123. The tube 
Hl4 cqij.tains a fuse which is connected at 
its .upper end with ,a series of supplemen-
t~ry ,fu!ies 127, 128 and 129. These fuses 
are so timed that the fuse 127 will operate 
40 fir$t to discl:ull'ge the secondary rocket. The 
fuse 128 will then explode the charge 23 in 
on.~. or 1~1ore firing tubes 22, thus expelling 
tb,e projectiles 24. Last of all, the fuse 12D 
will. ignite the high ·explosive; 25 in the head 
'15 qf tbe priJ}}ary rocket. Where a plurality 
of. firing tulles are provided, these may be 
diseha.rg.ed simnltaneously or successively 
between , the discharge· of the secondary 
rock1;1t, and the firing of the high explosive. 
50 By the: proper timing of the fuses it is possi-
ble to di-strilmte the destructive effect of the 
apparatus over a considerable portion of its 
trav~el. 
In order to load. the apparatus, the head 
55 21 of the casing is unscrm,·ed and removed, 
thus exposing the upper ends of the maga-
zine tubes. A hook is inserted through an 
opening 130 (Fig:. 7) in the casing 20 to 
withdraw the projection 88 and thus per-
~o. mit cartridges to pass to the lower end of 
the.magazine tube 40. A similar hook is in-
sertc>d through an opening rn1 (Fig. 1) in 
the casing 20 to withdra\Y the slicl ing rod 
120 so that the roller 125 may not inter-
-05 fere witl1 the inserti(in of the cartridges. 
;1'4e sliding -.plate.s .114 ~re . then pusbed 
downwarclly,fl.udJpcked i11 tJieir lower posi-
tion by the bolts.112. The magazine tubes 
nre then filled froµi their upper ends after 
which the cartridge followers 116 and the 70 
springs 117 are inserted, the springs being 
retained in . the tubes by any convenient 
means such as cross pins (not shown) in-
Sf'rted through perforations in the opposite 
sides of the tubes at their upper ends. The 75 
combustion chamber 30 may then be forced 
up.ward !nanually to. o:perat~ the loading de-
vi~. to ln$ert a c;artt1dge in .the chamber, 
the firing pin being retained in its upper po-
sition by the use of the spring plate lOl) as so 
previously described. · 
It should be understood that the second-
ary :rocket may be ,pr(}vided with the com-
plete m~h.anism thus :far described upon a 
reduced lj;cale and that the secondary rocket 85 
may carry a third rocket tbereon, this pro-
cedure being repeated to any. desired extent. 
In ,Fig: 19 I have shown a modification in 
,,~hi.ch thi~ combustion is continuous rather 
than in.ter~nittent. In this form I pro,·ide 90 
.a combustion chamber 140 havi11g a refrac-
tory lining 141 and a rearwardly ~xtending 
tapered. tube 142 of the form previously de-
scribed. Within the rocket casing I provide 
two tanks 14:3 ancl 144. These tanks contain 9!) 
lllaterials which when ignited will produce 
an exceedingly rapid combustion. This re-
sult may be attained, for instance, by fill-
ing the tank 143 with gasolene and the tank 
144 .with liquified nitrous - oxid. As the 100 
latter substance is a· liquid only at low tem-
peratures it is necessary that this tank 
should be filled immediately' before the dis-
charge Qf the apparatus. In order to re-
tain the low temperature of the liquid oxid 105 
I inclose the tank 144 within a second tank 
145. The space between the tanks may he 
filled with a suitable non-conductor or may 
constitnte a cellular vacuum .casing as showi1 
in the drawing. In order to,prevent a clan- 11" 
gerons rise of pressure in this· tank from the 
ernporation whieh will inevitably occur I 
provide a _safety valve 14G, the· discharge 
gases passmg to the atmosphere through 
openings 147 in the casing 20. Force pumpe 11 
148 and 1-J.D an• comwcterl respectiYely to the 
tanks 143 and 144 by the system of pipes 
shown in the clra\Yings. On their discharge 
sides these pnmps are connectecl hy the 
pipes 150 and 151 to the combustion cham- 12( 
ber 140. These force pumps may be of any 
preferrec1 form and may Le operated by anv 
suitable mechanism. In the drawing I Jun~· 
shown the pt~n~ps as being piston-operate<l 
10
, 
by a single shdm,g rod connected to a crank ~' 
pin upon a rotatmg disk driven by a small 
gasolene engine 152. This engine is provided 
with the usnal exhaust pipe 153 and ignition 
Hj)paratns lil+. Gasolene is sup1)lied totheen-
13< gine from the tank 14H through a branch 
1,103,503 
pipe um, and, in pla~c of air, nitrous-oxid 
i::; supplied to the engine through a pipe 156, 
:1 ::;torage tank. H>'i being provided between 
the tank 144 ·and the engine. . 
5 The operation of this device will be evi-
dent and it is not thought necessary to de-
scribe it in detail. It may be pointed out 
however that the fo.r_ce pnmps ·148 and 14D 
are so proportioned that tl1e proper mixture 
10 of gasolene and nitrou'.3-oxid will be at all · 
times fed to the ~ornbnstion chamber 140. 
In this form of t.he apparatus the combus-
tion is continu011s nnd the propelling force 
is therefnre constant. 
15 ITnving· thus described my invention it 
will be p<lain thnt many drnnges and modifi-
cations can· be made therein withont de·· 
parting from the spirit and scope of my in-
Yention as set forth in the claims, and I do 
20 not wish to be limited to the specific details 
herein disclosed, but 
What I claim is:-
1. A rocket apparatus having, in combi-
nation, a combustion chamber, a casing con-
25 taining a supply of combustible material, 
and means for successively feeding portions 
o:f said material to said combustion chamber. 
2. A rocket appara.tns having, in· combi-
nation,. a Gombnstion chamber, a rearwardly 
30 extending tii})ered tube o:f substantial length 
connected with said chamber, a casing sur-
rounding said chamber, a receptacle in sa;d 
casing: containing a supply o~ com~ustible 
mate1'rnJ, and means :for :feedmg said nrn-
35 terial to said chamber, said material being 
ignited within said chamber and the pro-
ducts o:f combustion being discharged 
through the tapered tube. 
3. A rocket apparatus having, in combi-
40 nation, a, combustion chamber, means :for 
supplying a charge o:f combustible materiai 
thereto, and means for renewing the charge 
o:f combustible material within the com-
bustion chamber. 
45 ·· 4. A rocket apparatus having, in combina-
tion, a casing contll;ining a plurality o:f car-
tridges, a combustion chamber, means for 
intro<lncing said cartridges successively into 
said chamber, and means :for firing each 
5fl cartridge after it is placed in the combustion 
chamber. 
5. A rocket apparatus having, in combina-
tion, a casing, a plurality o:f cartridges cone 
tained therein, a combustion chamber hav-
55 ing a breech block, menus :for removing the 
breech block from sai<l chamber, and means 
operable while said block is removed for 
introducing a :fresh cartridge into said 
chamber. 
60 6. A rocket apparatus having, in combi-
nation, a casing, a plurality o:f cartridges 
contained therein, a combustion chamber 
having a breech block, means for removing 
the breech block from said chamber, means 
65 :for ejecting the used cartridge, and means 
for int.rochIC~ng a fresh cartridge into said 
chamber while ·said block is removed from 
the chamber. · 
7. A rocket apparatus having, in combi-
nation, a combustion chamber, a breech 70 
block normally loclfod in said chamber, 
means .for nnlocking said block .and for rel-
atively separating s:tid chamber and block, 
:m ejeetor for removing the used cartridge 
from the breech block, a loading device for 75 
inserting a :fresh cai-tridge in said blodk:, and 
means for therea:ft~r locking said breech 
block in said combustion chamber~ · 
8. A rocket apparatus having, in combina-
tion, a casing, a combustion chamber mount- 80 
ed :for longitudinal movement in said cas-
ing, ejecting and loading devices mounted 
on said casing, and cams :for operating said 
devices~ said cams bein:g snpported on said 
comlrnstion ch~mber and longitudinally 85 
movable therewith. 
0. A rocket apparatus having, in combina- · 
tion, a casing, a combustion chamber longi-
t11<1inally movable in said casing, a breech 
block normally locked in said chamber, and 90 
devices fixed to said cnsing effective to first 
imlock and sepa.rnte said block and sa.id 
chamber and to t.herea:fter unite and lock 
said block in said chamber. 
lO. A rocket apparatus having, in combi- 95 
nation, a casing, a combustion chamber lon-
gitndinally movable in said casing, said 
chamber having a breech block movable 
with said chamber in its upward travel rel-
ative to the casing, and means to separate 100 
said block and chamber and to delay the 
rearward travel o:f the block relative to 
said casing until the chamber approaches its 
rearmost position. 
11. A rocket apparatus having, in combi- 105 
nation, a casing, a combustion chamber lon-
gitudinally movable in said casing, said 
chamber having a breech block with means 
to support a cartridge thereon, means\ to 
lock said chamber and breech block during 110 
their forward travel relatively to said cas-
ing, means to unlock and relatively separate 
snicl block and chnmber at the beginning 
of their rearward travel, means to supply a 
:fresh cartridge to said breech block, and 115 
means to thereafter unite and lock said 
chamber and block. 
12.· A rocket apparatus having, in combi-
nation, a casinb, a combustion chamber lon-
'gitudinally movable in said casing, said 120 
chamber having a breech block, a cam fixed 
to said casing and· effective to first unlock 
and to thereafter lock said breech block in 
said chamber, means to prevent rearward 
travel of the block with the chamber, and 125 
means to release the block as the chamber 
appronches its rearmost position. 
13. A rocket apparatu~ having, in combi-
nation, a casing, a combustion chamber, a 
breech block normally locked in said chamber 130 
· 1,108,003 
by sectional screw threads, means to unlock 
said breech block after the charge in the 
chambtT i:; consumed, means to lock said 
breech bloek in said chamber after a new 
5 charge is inserted, and a spring effective to 
resist the unlocking and to assist the locking 
of said breech block, thereby equalizing the 
force available to unlock and lock the bi·eech 
block. 
IO 14 . ...:\.. rocket apparatus having, ill combi-
nation, a casing, a combustion <(hamber, a 
plurality of magazine tubes, and means to 
open ·a full tube when the tube in use be-
comes exhausted. 
15 15. A rocket apparatus having, in combi-
nation, a primary rocket comprising a cas-
ing containing combustible material,· a 
combustion chamber therein,. means to suc-
cessively introduce combustible material to 
20 said chamber, means on said casing for sup-
porting a secondary rocket, and means for 
igniting the propelling charge in said sec-
ondary rocket when the combustible material 
in the primary rocket is exhausted. 
25 16. A rocket apparatus having, in combi-
nation, a primary rocket comprising a cas-
ing containing combustible material, a com-
bustion chamber therein, means to succes-
sively introduce combustible material to 
30 said chamber, a firing tube in said casing, 
means for supporting a secondary . rocket 
on said casing and means for igniting the 
charge in said secondary rocket when the 
combustible material in the primary rocket 
35 is exhausted and for thereafter igniting the 
charge in the firing tube. 
17. A rocket apparatus having, in combi-
nation, a primary rocket comprising a cas-
ing containing combustible material, a com-
bustion chamber therein, means to succes- 40 
sively introduce combustible material to said 
chamber, a firing tube in said casing, a 
chamber for explosives in said casing, 
means for supporting a secondary rocket on 
said casing, means for igniting the pro- 45 
pelling charge in said secondary rocket wnen 
the combustible material in the primary 
rocket is ignited, means for thereafter ignit-
ing the charge in the firing tube, and means 
for finally igniting the explosive. 50 
18. A rocket apparatus having, in com-
bination, a casing, a combustion chamber, a 
magazine tube containing a pluarlity of 
cartridges, a secondary rocket supported on 
said casing, and means rendered operative 55 
on the complete exhaustion of the magazine 
tube for discharging said secondary rocket. 
19. A rocket apparatus having, in combi-
nation, a casing, a combustion chamber, a 
firing tube in said chamber, and means ren- 60 
dered operative on the complete exhaustion 
of the magazine tube for igniting the charge 
in said firing tube. · 
20. A rocket apparatus having, in combi-
nation, a casing, a combustion chamber, an 65 
explosive charge in said casing, and means 
rendered operative ori the complete exhaus-
tion of the magazine tube for igniting said 
explosive. 
In testimony whereof I have hereunto set 70 
my hand, in the presence of tw;o subscrib-
ing witnesses. 
ROBERT H. GODDARD. 
Witnesses: 
CHAS. T. HAWLEY, 
c. FORREST WESSON. 
